The purpose of this study was to investigate age differences in problem solving situations that are affected by field dependence. The portable rod-and-frame test and two series of ambiguous figures were employed as measures of field dependence. These tests were administered to 12 females in each of the following age groups: 40s, 50s, and 60s. All subjects were moderately to well educated, healthy, and relatively active members of the community. All had at least 20 /33 corrected or uncorrected vision. Neither age nor menopausal status nor hormonal level was found to be significant factors affecting performance. Lee and Pollack (1978) have sought to discern the reason for the often reported deficit in problem solving ability that occurs during senescence (Arenberg, 1973; Axelrod & Cohen, 1961; Baltes & Labouvie, 1973; Basowitz & Korchin, 1957; Clay, 1954; Friend & Zubeck , 1958; Jerome , 1962; Welford, 1958 Welford, , 1969 Wiersma & Klausmeier, 1965; M. L. Young, 1966 M. L. Young, , 1971 . The results they obtained suggest that a perceptual problem rather than a deficit in higher order processes could underlie the decline in cognitive performances with advanced age. The implementation of Witkin's standard 12-item embedded figures test (EFT ; Witkin, Oltman, Raskin, & Karp, 1971) by Lee and Pollack was an appropriate choice, since the test has proven to be a valid measure of intellectual ability as well as perceptual ability. More specifically, performance on the EFT has been shown to be indicative of intellectual ability to overcome an embedding context (Elkind , Koegler, & Go, 1963; Goodenough & Karp, 1961; Witkin, 1960a Witkin, , 1960b Witkin, Dyk, Faterson, Goodenough, & Karp, 1962; Witkin et al., 1971; H. H. Young, 1959). Although Lee and Pollack (1978) found all of their subjects, regardless of age, to approach the problems with essentially the same cognitive strategies, they did find age differences in the length of time taken to solve the problems and the number of problems solved. Lee and Pollack interpreted the discrepancy between the qualitative data (i.e., the type of strategies employed) and the quantitative data (i.e., the time scores and the number correct) to intimate that the decline with age in problem solving ability could be due to an increase in perceptual field dependence (FD) involving figure-ground segregation rather than to an impairment in higher order cognitive processes. According to these investigators, the older subjects were possibly hindered in their performance by a deficit in some This research was supported, in part, by a grant from the National Institute of Aging, Department of Health, Education, and Welfare, Grant AG-00297. Requests for reprints should be sent to Jo Ann Lee or Robert H. Pollack, Department of Psychology, University of Georgia, Athens, Georgia 30602 . lower order perceptual process. Lee and Pollack based their hypothesis on Werner's (1957) theory of a hierarchy of functions constituting mental functioning.
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The present study was conducted to investigate the importance of other perceptual factors in problem solving situations that measure perceptual FD but are not concerned directly with figure-ground segregation. Lee and Pollack's (1978) results with the EFT manifested a marked decline in performance on the quantitative measures between the 40-and 50-year-old groups. The present study was predicated on the thesis that additional results consistent with Lee and Pollack's, but obtained using perceptual tests that do not require higher order processes, would corroborate the hypothesis that a general perceptual deficit rather than cognitive factors produces an age-related decline in certain problem solving tasks. Failure to obtain similar results could indicate that the perceptual deficit is limited to figure-ground manipulation.
METHOD

Subjects
The sample consisted of 12 white middle-class females from each of the following three decade-agegroups: 40s, 50s, and 60s. This resulted in a total of 36 subjects, all of whom were volunteers from Athens, Georgia, and surrounding communities. All subjects had at least 20/33 corrected or uncorrected near and far vision as determined by the Master Orthorater. All subjects were moderately to well educated, healthy, and relatively active members of the community. Several of the subjects in the present study had also participated in Lee and Pollack's (1978) study .
Procedure
All subjects completed the following tests individually and without time limits. All three tests were administered during one session; there was an interval of approximately 2 min separating the tests.
The rod-and-frame test (RFT). The portable RFT (Oltman, 1968) was administered, with moderate modifications of the standard procedures. The standard number of trials, order of position of rod and frame, and the degree of tilt of rod and frame were maintained. Eight trials were given, with rod and frame initially tilted 28 deg, and the sequences of tilt direction for rod and frame were (L =left, R =right) LLRRLLRR and LRRLLRRL, respectively. The only alteration in procedure was Copyright 1980 Psychonomic Society , Inc.
how the subject adjusted the rod to what she perceived to be the objective vertical. Lasry and Dyne (1974) found that the greater the number of rod adjustments made , the less influence the frame exerted as an embedding context. The influence of the frame as an embedding context was maximized when only few adjustments were allowed. To maximize the effect of the frame in the present study, the subjects were instructed to make only one continuous slow movement of the rod . They were allowed to move the rod in only one direction until they attained what they perceived to be the objective vertical. The score for the test was the sum of the absolute deviations from the objective vertical over the eight trials given.
Ambiguous figures. Two series of ambiguous figures were administered to the subjects: the cat-dog (CD) series and the tree-house (TH) series. These two series were separated by 2 min.
The CD series was similar if not identical to the CD series used by Botwinick (1962) and Korchin and Basowitz (1956) . The series consisted of 13 photographs of drawings. The first is clearly a cat, and the last is clearly a dog. The intervening pictures represent gradual transformations of the cat to the dog. The drawings are approximately 4.5 in. wide and 3.25 in. high at the longest dimensions. They are drawn in black ink on white cards approximately 8 in. square.
The TH series was created by the first author. The format of the series is basically the same as that of the CD series, except that the subjects of the photographs are trees and houses. The dimensions of the TH figures are 3.25 in. wide and 4.5 in. high. These figures, too, were black on white cards.
The order in which the series were administered was counterbalanced. Half of the subjects in each age group received the CD series first ; the other half received the TH first. Of the six persons in each age group who were administered fue CD series first, three were presented the picture that was clearly a cat first. The other three were initially presented the picture most closely resembling a dog. This procedure was followed with the TH series also.
Subjects were instructed to indicate whether each picture was more like a cat (tree) or more like a dog (house). The number of the card in the sequence to which the subject changed her response was the score.
RESULTS
p < .50] , Pillai's trace [F(6,64) Furthermore , a Hottelling's T 2 indicated no significant differences between the premenopausal and the postmenopausal groups [F(3 ,32)= 1.54, p < .22] . Table 2 contains the mean scores on each of the administered tests for the two groups. Nor did Hotelling's T 2 reveal any significant differences in the third comparison [F(3 ,32) = .73, p < .54] . Table 3 contains the mean scores on each of the administered tests for the two groups. Hormonal level did not appear to be a significant factor affecting performance on the three tests administered.
In order to discern linear relationships existing among the variables, Pearson product-moment correlations were computed. Age was not significantly correlated with performance on any of the tests . All of the tests were significantly correlated with performance on any of the tests.
All of the tests were significantly correlated (p < .05) with each other. However, both the CD and the TH series were negatively correlated with the RFT. That is, a person assessed as being more field dependent on the RFT was less field dependent according to the ambiguous figures tests . In analyzing the data collected on the three tests , the subjects were categorized three different ways. First , they were classified into the three decade-age groups. The grouping of subjects by age permitted direct comparison with Lee and Pollack's (1978) results, since they categorized their subjects by age. However, chronological age is a somewhat arbitrary standard of classification. Individual differences are not accounted for; persons age at different rates in many different aspects. Therefore, the subjects were regrouped according to menopausal status, that is, according to whether they were pre-or postmenopausal. Third, those subjects whose hormonal levels were maintained either naturally or artificially were compared with those whose normal hormonal levels had been interrupted and had not been sustained. A multivariate analysis of variance revealed no significant differences among the three age groups in their performances on the three tests (i.e., the RFT , CD series and TH series). No significant differences were found using the Hotelling-Lawley trace [F(6 ,60) = .90,
DISCUSSION
The data of the present experiment do not show the pattern obtained in Lee and Pollack's (1978) earlier study. Contrary to what was found by these researchers, no marked break between the performance of the 40-and 50-year-Qld women was evidenced in the present study . Moreover, neither menopausal status nor hormonal level was manifest as a determining factor upon which level of performance is contingent.
The inconsistency between the data of the two studies could be attributed to the fact that the EFT and the RFT do not measure precisely the same perceptual function. Several (specifically, 13 of 36) of the persons participating in the present study had also participated in Lee and Pollack's (1978) study. If the EFT and RFT do measure the same construct, then the results obtained in the present study should be compatible with those of Lee and Pollack's earlier study. Moreover, other researchers (Bergman & Engelbrektson, 1973 ; Baker, Mishara, & Kostin, Note 1) have espoused the argument that FD is not a unitary trait.
The present authors positthat the EFTis distinct from the RFT in that the former taps the ability to segregate a figure embedded in a ground , while the latter is concerned with the major sensorimotor dimensions of space (vertical and horizontal). Taking the results from Lee and Pollack's (1978) study together with the results of the present study, it appears as though the decline in the performance ofelderly females is due to a perceptual-cognitive problem , rather than to a body-perception problem.
The thesis here is that there are different levels of operation, ranging from purely sensorimotor to higher order cognitive processes. Moreover, it is maintained that malfunctions extant at the lower and/or middle levels of functioning have the potential of impeding higher level functioning . What is needed is another study utilizing tasks, specifically requiring perceptual figure ground manipulation. From the present study, it appears that there is no significant decline in performance from middle age to early old age in the ability to estimate the true vertical .
The significant negative correlation between the ambiguous figures series and the RFT is interpreted as indicating that these two types of tests do not tap the same underlying ability. The CD series was originally used by Frenkel-Brunswick (1949) to investigate the concept of "tolerance of perceptual ambiguity" and has since been employed as a measure of personality organization (Korchin & Basowitz, 1956 ) and perceptual modification (Botwinick, 1962) . In other words, the CD series assesses a personality factor. Given this definition of the CD series and the results obtained, there appears to be no significant difference between the personality structures (as measured by the ambiguous figures series) of the groups in the present study. The ability to manipulate figure-ground relationships voluntarily seem to be a specific perceptual component of the FD dimension that requires further investigation. 
